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(7 1) ft«coicow wft »a^m>^oatc^)BaTflnwMft 
m npewwrfft wCTKiyr no Kp«AJ*«mno coar 

pa 8.a^^oi^^-KHDW«i*H. CftTtar- 

ISfc 31 B 29/00, 1976. 

I* 488Q{& ka, g 21 B 

roSiWHOtflOBCAflHC^ KOJtOHHU 



(57) HtoGpftivHMe OTHOCMtcn & ch©oo6«m 4 
MptaiftMfleftewM a** awnpaajrcM** At*op»«»" 

P0B8HH0« tfiCMHW KOTOHHW B He$T»HUX M 

ra ao BHX c****Mrtd*« Uen wo *oo6peTeHfc» »b- 
aabtoi ncMraieHKa i^^BHOcm aunpaa- 

xonOHHW. A"* tchx) * oOcaA*yto «>*oHHy city- 
ewer. coaOHMy tw6 c iMApaiww*e«oA ap- 
pxupyiomeft ronoaxoft (AH. npASioi a TpyOu 
5*wjflcocTfc nan paftwim paonerme« n npctoa- 
dpart cta**fa9 nepemineHMf) fcOAomi* rpy6 r. 
AT bad** awnpaamrcMoro riaeT«a* npn«*M 
«a*AO* CT4AHM ffpowiWrt»r nepcMeuieMi** 

a Ar.3m. 1 tafia. 



t/1 

C 



Hao6p«Ta«w« otmochtcb « cnocofca*. 

MAW** KQftQHH B CKBB*MKBX HC*T*rtO* M I*** 

jhsoA nroMMUtncwHocm a Hacnioem. np* 
paBoTaxno KjnnTaii*HOMy peMQHrryofcaAMwx 
«ono»H, 

Uenvio **o6peTeHH* *aJU»«Tca noawiua- 
nk* b^ktmbmocth ©unpawn** 
poaaHHoA ofec^AMOfl fconewwu. 

Ha waoSpajKBHe KownoMOBtfa. ony 
(ueHHaa a o6c»AHy» xonoHMy nwe Bwopaa- 
A^eMoro ynacTKB M COCTOAUiaa MB 
rHApa&jwiBCKoro paciUMpmremi a we w 
paaJiwecBoa Aopwpyioiueft rwoiiw 9 wiana- 
hqh a»* sanOAneHMv j*MA*oeTno 
TpBHCnopTMOfl KOilONHkl Tpy6 H wibrbno* A"* 
c*«00 *MA*oqr* *a Tpy6 np*t ncvx*«Me «omho- 
ho8kh M3 caaaxHitbi; hb .2 - pa6ora *op- 
MKpyvotueA roiiQBXM s BunpafiwewoM 
ynacTO; hb <^ir,3 - paape3 <Jw>pM«py"Ott<eA 

ro/iOBKM, 



CnocoG BMnpaa^eHWi Aa^pM^po^aHMo* 
o6cbAhq^ komwhu ocyuiecTBitJiiOT cnaAyw 
tunvioGpaaoM, 

CnyocwT k BunpawaeMonv ysacrxy 1 
KonoHHy rpyfi 3 c ^opMMpyiou^ roAoacofl 2. 
m»Aa*T a wipHHy Tpy6 3 *MA«ocr* noA pa6o- 
miM Aaa/tenNeM nnppraBOAaT nepaMBuieHm 
KO/iotiMW Tpyfi 3 wo** fcwnpaBn*B«qroy«acT- 
u a npouecca paBiwro uhwu. npKWM paco- 

Wft UHKil flpWBBOWT CTBAHAhO, B HB OXACm 

ctba^w npont3BPAflT nepcHeu*eK»4e ko*om»u 
Tpytt aACMib awnpaMa^oro yiacTRa chm»y 
bbbpx npM paCOMBM ABa/icnvw * rw/ipaB/i»n«e- 
ckoA ♦opM^pytouwA ronoBice. 

Ooco6 ocyutetTMR tor oteAy»m«iM o5pi- 

06caAMafl hoaomhb ahbmdtpom 146 mm c 
tonU^iHOft ctomhh 10 mm cmatb na r/iyBwrie 
1200 m. Matap*ian 66caAHo* <cho«hu cta^b 
rpynnM npOHMOCT* A( <k- 6 500 «rc/crr . o T - 
- 3800Krc/cM^). UJb6/iomdm AwaMetpOM 124 
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mm onpdAeAMnH H«rtpow>A««ocri* ft o6caAMon 
kohohm* na r/iy6v»Hft 1200 m. no/>y**w«H noCftA* 
Ky - wa6nCH He npoxoflKr UJaGnoM 
Pom 118 mm npoxOAMt. X«ct*kA raOapwi 
4iopM«pyiau4e* rnnoftitM no A^H«rpy eoeTaB- 
After 116 mm. 

YcraHOftww paaA»**«HM cerropoa 4 
4>opMMpytome^ coaobkw, AMdMerp wx padAw- 

*Cft+tVXH*Or.Ktftt« COOTWrCTOOOOTV ftHyrpftHH*- 

My A^AMctpy o6caAHoA koaohkw ot flwawwpa 
1 16 mm AO AwaMCTpd 126 mm. 

(fttpMupyiomaff ronMKa 2, HactpoeHnaa 
na 3dA&HHuA MaKCVtManWHwA ahbmctp ft pac- 

UIHptHHOM COCfO*Hi«l l COOTBeTCTWKUUWfl HO* 

MMHaflWiOMy AMMeTpy oCcaahoO KonortNM. 
onycicaen;* HM^fl cMftToro YHacnta. 

OnpaAeaaioT ycMAMft. coaAawcflifat* cex- 
t op a mm 4 ^opMHpymtt^BA rara*** na •MyTpe*- 

KM* AM4H0TP OfcaftHO* KOHOMmi & 

-7.1 • 10 - 120*2B800ier. 
rAe D -7,1 CM- anyrpOHH** jP9M*Tp pw- 

HOB0K VnnOTHHTCflftHoA M&HKftTU nOA C6*TO- 

paw; 

L » 10 cm - AflMna peaaswoaofl ynaoTH*- 

TGAbHOA Mft>Cft6TW; 

P - 120 tcrc/cM 2 - pafasee w36wto^ho« 
naiu)e« w kuakootm • roaow 2. noATBep*- 
A*HHoe Tawwecitoft xapafctapMcmaoft 

Onp«A0Aft«or y«etf»w*«oe aawew<tj 
ftMHoo cerropam xonoaiot 2, no awyrpaHne- 
My AManeTpy o6ca aho* icono^Kfti; 

0 26BOO _ 26800 . _ m 

p i°*xT5zrrt "314 -CIS 



Aanee. c6p£c»* A»8AeM*e AO ny/i*. «ny- 
caaior ftOMOOwofttcy c q>opMMpyiom«a f o*Oft*oft 
2 Nwma CHfltoro ysacTKa 1 * coMputf** **o- 
po* npoxaA cooTseTCToeHHo ta**e TperwA 
6 npcxoA CHway Map*. 4*ucnpya no rMAP*»" M - 
necicoMy HMAWcaTopy eaca (fUB) oceaue m> 

TpySKH. 

HonyseHHwe oceeue narpyaiai cefcAww a 

Tft6tA>4l4Q. 

10 ArianusHpyfi oceawe Marpyax*. otm«m3iqt, 
htq nocne aToporo apoxoAa oh* cHtavi/iMCb 
na H%. no cpaaKenwio c napawM. a nocne 
Tpatacro npoxOAa -na 35%. 

Oahuxo. Hr*wwaa nape:** npoxo*. momho 
IS co3Anurrw«oOim»MHoeA^aiiaHMe8ri«Apaa^i^ 
sac* oft topMHpyiotuaft roaoaw m 6o*nue 120 
we/en*, 3td oTpaaMTCft na 8*ahhmhc whtw 
rnwx h ocaauK Harpyacax. 0#w aoapacTyi. 
Oi W 3a toapacWMoM ocaao* narpyaKM no 
20 Menu* AonycKan,. hto6u ce acflwvi«a 
npaewcsftaa 300 kH AonoAtwren^Ho it aacy 
jpyC M^iwmpuxcwytttwa connoHoaioac ^op- 
Mttpyetfle* roftoanoa. tax ican awHwicaeT 
OfBtHOcrt nopwaa Tpy6. 
26 Echm ocova* ^rpyawca ntmSmtxaerc* t 
atofl afjwutfffft; nao&taAwo cmwrr*. 
TCNHoe aaa/ienue acHflKqcw a ro/ioaw 2 a npc- 
Aaaax or 15% 0r H PpcaAWWCHTV npoTJWKy 
CHMSy a«op« Mapea c^atw* y^acrox, 
30 OmxeHue ocaawx narpyaok np*i noaTop- 
hux npoacugwc ro«Oft*H 2 ca»*A0^caMZT»yaT o 

TOM, StO CMBTH8 o6caAHOft KWlDhMW yctpa^O- 

trrcft. npckxoAViHOcrk oho ftOAOMMe aoccra^aa- 



= l4lQicrc/cM 2 . 

rfleCU*l2c«- wyrpewwfl aiwmctp noaep* 
xHOcraA KOKrarra: 

0,6 cm - aw hb ftOHTBKta carropoe. 
TaKMM o6paaoM. VAdiwioe pMufiew*. co- 
^AaaaeMoa carropanM no aMyTpoMHeny a»- 
Merpy o6caAwoA conoHiiw, cocTaaaaer AO 
40% Or. 

noAAep*nes* a rommw 2 patowe naGw- 
tohmoc AaaneHne. paaHoe 120 mft** , TRMyt 
riOAvoMHptKOM rpyCu 2 aaepx m coaopuiaioT 
oapauft npoxoA OopMMpyiouueA ro/ioaicoA so- 
pea cMSirufl ysacroK 1 o6cAaho« ftpnoHKM, 
C03AaaaM na oCc*m^Y» KOAOHwy teoHTaKTMwe 
m ocftowa Marpyarn. 



3S OopMy na n3o6peT0H«a 

Cnoco6 aunpaeneHMft fte^opMHpoaaHKotfi 
o6caA*oft ftonoHHM, bwi wanwavifi cnycK k eu- 
npaaaaaMOMy ysacncy rpaHcnoprrKoft koaoh- 
hm TpyO c rMApaaaUHeocMM pacuwpWTeneM. 
40 noAa^y a WftiDCtM nOA pa6owM Aaa- 

jiokmm m nep0MauittiU4a KonoJrtHt* ^6 aflofl^ 
abwpaaam gia pgo ya cn c a a npouecce pafionero 
U«3ia.oTnftHaio w«ftc« tom. wro. c uenwo 
' noawtueHHii s^bict&ohoctm auflpaafteMtf* 
45 A^^opMMposaMHOA o6caAHO^ kcwiwhu, e ita- 
Hccrac cwaaflMHBCKora paCiutipwTeaa *e- 
noAbsynr rnApaeitw<t5CKy>0 AOpnupywiuyK) 
ronoaicy. npvwM poCpwft hvwi npovwoA^ 
CTftA^Ha a na xaxxp* crftAHH nportaooAaT 
60 ntpc*eiU£Mxe wkjhmm tpy6 hadjiv awnpae- 
Aaeworo yMacnta ciii*ay aaepx np* p^ohbm 
^awieMKM a rMApaaaircacKoa AOpf«*py*>uv** 
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(22) 31 [illegible month] 1988 

(46) September 15, 1991, Bulletin No. 34 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. P. Pankov, M. L. Kisel'man, S. F. 
Petrov, S. V. Vinogradov, and S. M. 
Nikitin 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
311908, cl. E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 



[vertically along right margin] 

(19) SU (11) 1677248 



Al 



1677248 
1 



The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgtfcm 2 , a y = 3800 kgf7cm 2 ). Usbg a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

_ 26800 _ 26800 
*>D /n -/ 314120.5~ 

= 1410kgffcm 2 , 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/= 0 .5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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